Src family kinase activity is required for signal tranducer and activator of transcription 3 and focal adhesion kinase phosphorylation and vascular endothelial growth factor signaling in vivo and for anchorage-dependent and -independent growth of human tumor cells.
The Src family kinases (SFKs) Src and Yes are believed to play critical roles in tumor growth, angiogenesis, invasion, and dissemination. Using a panel of highly selective and structurally diverse Src inhibitors, we found that phosphorylation of signal transducer and activator of transcription 3 [STAT3 (Y705)] and focal adhesion kinase [FAK (Y861)] was SFK dependent in cultured human colon, breast, lung, and ovarian tumor cells. These findings were reproduced in vivo in target modulation studies using tumors derived from fibroblasts overexpressing activated Src. Additionally, treatment of mice with multiple Src inhibitors resulted in inhibition of phosphorylation of FAK (Y861) and of a putative Src autophosphorylation epitope (Y419) in HT-29 human colon tumor xenografts. Next we pharmacologically examined the requirement for SFKs in asynchronous proliferation of human tumor cells. At concentrations sufficient to selectively inhibit Src, structurally diverse Src inhibitors inhibited growth of cultured human colon, breast, and lung cells on plastic under low serum conditions. In addition, these compounds inhibited anchorage-independent growth of HT-29 human colon tumor cells in soft agar. The role of SFK activity in vascular endothelial growth factor signaling was also evaluated. Inhibition of SFK signaling using structurally distinct Src inhibitors resulted in complete inhibition of vascular endothelial growth factor-dependent vascular permeability in vivo. These data demonstrate that STAT3 (Y705) and FAK (Y861) phosphoepitopes are SFK-dependent in tumor cells and reveal a requirement for SFK function in tumor cell proliferation and vascular permeability.